EHE . 1000-0283(2025)07-0014-09
DOI: 10. 12193/j. laing. 2025. 07. 0014. 002
hE S35 TUISE

AR ERD: A

Yris B 2025-01-14

EEAHA: 2025-02-20

# [

1987FE/B/AEEEA /B /EIE/
SRS SIS IR 550k
HEF

200054 / B/ WERKRE A / TEEIEAZR
& /R BAEANSEAL SR

FRE

19994 / B /ITAEMA / EIRM AR
& /HRBEANSERRL 58T

#B(SEZ (Author for correspondence)
E-mail: yangyang5852@]163.com

14 | O#

AR, 2025, 42 (07) : 14-22.

IRERHHRCETENSUERHERRTHE
Research on the Construction Method and Design of Plant Landscape
in Small-Scale Urban Carbon Sink Units

% B BEF FERR

YANG Yang" HAN Haoyu LI Jiahao

(PULIRREME S ARV, 744 710048 )
( College of Apparel & Art design, Xi’an Polytechnic University, Xi’an, Shaanxi, China, 710048 )

wmE

MNP A AL AR, REAE N ARSI AR (LR A5 2 A - S TP SR AOE S B S 4. il

TS PG T AR MY IRE, S0 RE i (SRR AR AR, SRTEER M R WA OC R R, fgdt
TR AR BRI SEH” BRI IL B, IS S R AR EL T ik

BTTAEYI BT k. ST RE TR/ N S AT SATT IR s s ds, SCBlakih A8, a2z m)

BRI, F e FLHB IR A i AR 280 O AR SO 7 12 B e, AR S Bt e FARA R

TR LR DU BT S TAR SO A AR, Rl N R S 5 s B St A LS

s B/ N AT ST R A R LR

KA

WRICEATT s /NSl BT 0T s AR

Abstract

Exploring the benefits of carbon sinks from the perspective of small-scale green spaces can provide more theoretical support for
the development and research of future urban green and low-carbon spaces. By researching the existing green spaces in Xi’an,
this study attempts to screen the plant species with high carbon fixation and low maintenance through calculation, explore the
relationship scale between green spaces, plants, and carbon sinks, construct a typical plant community configuration model of
“tree shrub + herbaceous community structure” “herbaceous community structure”, and summarize a plant landscape design
method suitable for regional characteristics of urban carbon sink units. Analyzing the process of plant landscape construction
based on the carbon sink unit of small-scale urban green spaces requires achieving a coupling between green spaces, plants,
and carbon sinks. The methods and strategies of plant landscape design, which incorporate regional characteristics and promote
efficient carbon sequestration, are proposed as an essential approach to achieving the urban “dual carbon” goals. Based on the
current achievements in urban green space unit plant landscape construction, this paper organically combines urban small-scale
green space construction with high carbon sink plant landscape design, aiming to provide new ideas for the construction of plant
landscapes in urban small-scale carbon sink units.

Keywords

carbon sink unit; small-scale green space; carbon sink benefits; plant communities

FEERESH, BURER_ENHN AENEHEASI—RHEEW". FE
TEHEK, HBOHEID AR SN BT RREELRIOCENY, 4%
B ES, WRDAESATTANTSE  RH20305F “griAlE” 520604 “gH0”
W EBRARNIER, BMETAEEMEL /W BfR. RIREERBSUNRS

EEmA:
BAEEEA SR FRATR—RAE "EFE A MHERU AR (RFER) SWEERIKHAR" (%S: 2025YB0194)



NREHRCETESNERERITHR | 4 B %

Ik / 20265 /55 42% / 5 07

Ihee, I HEIMAOCRES, BERiRE
SR “WER” BAR

WHEHWARGS, NREZHBRLE
FOCE A SRR E R A AR
7. EbREIERR, BT FEEEIRAR
WR SRR, RPasutE
REERETH N g BT . PRES
WHERTHMAESRARSHENBREE
EB, THARCRERUANM SR
FERRREEHY, XXZHERTEFS
RIS S, M EFIEH
RIAERS2RE . BEFH TSRS
AU HE DR A8, FER
RN BB EER. ROREMZEELERR,
AR TS ERRR RN AR, Fit
e A T NR BRSO W &, A
EEIESEL:RREN

1T IRERHHRCETEYSAERE Y
=i
11 PREHHERIC B TEMSIGERE
Z4k

o NR R RO SRTTAR ) AT
B, FHEEZIMEENNE. B8 BT
Hh=EAGHNERME, FBERBR, ¥
ZHEEN DGRBS ERTS
BARAESMEHIAE, SElRTEat
RS, DER[EIERZ A ZSRREATH:, SEEL
Mz, B0, EYHREIRIE SRR
FIEMEREBERTE, WLINERER
5% HR, BEERRE—, ZEFIPNE
. ZRTIRESIER DR, DA%
EEXRMEE HBETAEES, =%
BRENE, FEREREREMENRME".
s EIFEIREN, MENEESERN
HEFBEEYTRENE, BRSNS

WANEREE, SBESRGEEIINRE
WHNATHRAEL RIS . 5E
KE, XENEAENG 17N ERHER
CETTEBRR AL LAVAHE, hHIsS T HA
EHHm SR RITEDZHENSER
REENEEZEESRESINRE, BHREN
Wit YMEE. TES5KDEEMRE
SRS ENE TR TR G AT

1.2 /hNREHHHCETZEHE S
W X ECE EA T R BB
REZ, eN2UBgEREIE. 18

YA SRS IR TR FUg e S AU E
e, STRAECAFEENE.
e, XENRE S AT A BODER SRR IE
EMEFRACRETT. A, FEREMIER
HESER RIS, TERE ST IE gkt
FEAEEREEN ", NIRRT SR
RUIR, RIPMHAES RGN
FeEh (K1), WmEMZ SRR EE
TUMEME M, BHTRMZERERE
HBRBBIANEENZM, FERBH
RER. BRR. BEMKEAETE L2
FEMNRHTHEEE". HHESRETH

® WHEMTEES

Tab. 1 Urban green space pattern
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Fig. 1 Urban carbon sink and green space
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Tab. 2 Classification of research location types
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Tab. 3 The list of plants with high carbon fixation
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Plant type Plant name Leaf area index Canopy area Annual carbon sequestration

ZEkt (Koelreuteria paniculata) 8.34 48.62 58.38

W% (Catalpa bungei) 496 8.04 23.65
A (Ginkgo biloba) 7.84 16.29 45.94

B2 (Prunus cerasifera) 6.64 14.39 11.34

A (Cotinus coggygria) 5.98 4.62 9.56

M=% (Yulania denudata) 334 5.26 6.38

EN - —

¥kt (Broussonetia papyrifera) 8.66 3877 52.62
M (Salix babylonica) 9.54 29.69 23.59

P, (Prunusxyedoensis) 5.68 778 35.47

Lol (Ligustrum lucidum) 6.31 32.05 10.21

e £ (Magnolia grandiflora) 4.65 7.33 9.07

fitd (Punica granatum) 3.23 4.44 5.51

¥t (Prunus triloba) 2.86 5.21 591

551 (Cercis chinensis) 1.79 0.56 5.15

KH-#54% (Buxus megistophylla) 4.86 - 5.29

B (Kerria japonica) 4.23 - 4.56

. A (Pittosporum tobira) 3.89 — 437
A I Z4 (Lonicera japonica) 2.68 - 3.13
AR (Loropetalum chinense) 392 - 543

SIMAE (Photinia % fraseri) 2.33 - 451

LSS5 (Spiraea japonica) 2.06 - 3.67

W (Jasminum nudiflorum) 1.35 — 2.65

Landscape Architecture Academic Journal | 17



TR Wit S i CSRHHNERE | COLLABORATIVE PATH OF HIGH CARBON SEQUESTRATION AND EMISSION REDUCTION IN UGS

B T R A T R AR AR
BRNESHE, [EIMAEEmnNG
Elixg (k4). WEYFERERSHA
MR%, FEMEBHN2OK/F, HREE
REH. XRRERE. TEMEE.

4 WL B T iEY R M E R SRS
AR ERSMBEXIIR, A
ZARAFOL ST, EYREEEAEDM
SR =N ERERAB DI 2T SN
EERE (E2),

=

N

ol %

41 EEBICRTRVRN, FRBSHERIC
L=be it

AU S EEHTAERY KEHLE
RMESLHL,  IUBAR T I B &Rt
Pl e, RGBT RS, %
G AT BRI TR R =
BIUROLRIMNR, SBUEASANETE
KAEMBYIN=HZ@EFN. FIERE
LT ERSERF BT &
Z¥m, EMFARHUESESE, X
B SRES SCEUR A SR Y IR EAR
F AR A E R RS
MEEEFENABIE NSEREHEM
%, B5HERN, ZXRBEMRCHTIH
. B BHPSEMHN. AEEHIAT

e N\ 4 N\
ST PR TR . SRHB AR R/ P T B T B A
RS AL ‘ ol
LA | - MBI
L AR ) L )
e "\ e B\
W
BB E A £ Gy | HEEERTASIE
BWFRAI L T ST Tl
iy \ )
e "\ 4 N\
LIRS B R
SRR SR | - e
KEFAB BRI
AN J AN J

B2 wihiC RS WERRR

Fig. 2 Strategies for plant landscape construction in urban carbon sink units
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Tab. 4 The list of plants with high carbon fixation
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Camies, HEEmEh1 28046 ky/ F=Ft
2142646 kg/F. BEEZ : FAESHREM.

& FEHE/ (ko/%F) R EEBE/ (ko/F)
Plant name Annual carbon sequestration Plant name Annual carbon sequestration
W3 (Echinacea purpurea) 2.76 ™ (Miscanthus sinensis) 2.26
WETH (Iris pseudacorus) 2.15 LHURJERL (Pennisetum alopecuroides ‘Purple’) 1.42
E% (Hosta plantaginea) 1.32 &R (Iris tectorum) 1.29
IR EE RS (Carex giraldiana) 1.15 W3R (Festuca glauca) 1.03
iR (Salvia japonica) 0.78 #2& (Ophiopogon japonicus) 0.19
Fe &t (Sedum sarmentosum ) 0.10 FEACUEEYN (Veronica spicata) 0.06
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Tab.5 Design of plant community in the green space on the south side of Haipo Ziting
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Tab. 6 Design of plant community in Fengxili Rainwater Garden

i3 e it BOE— THEMAEAESE R TREMEREE ME= ERRE
Community type Community one Community two Community three
20m,
TR E
b
Om = 10m 15m 20m om n m 15m 20m om 5m 10m 15m 20m
®H% 000 OROH OO @ ® 0 0 O
EUEE SRS R S FoRt RHEEZ RS MSE MTH TRE TaE W RN BEKES =6
AL ritfm AL hitfm Heftr tritfE
R R (kg ) N X 5
1356.26 1526.35 985.56 1106.81 556.56 752.61
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Tab. 7 Design of roof greening plant community in Western Yungu Phase Il
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Community type Community one Community two Community three
FHRE
5m
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956.26 1011.62 1 085.56 1225.61 625.35 723.36
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Fig. 3 Strategies of plant community configuration design
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Tab. 8 Design of plant communities in small green patches of Xi‘an World Expo Park
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Community type Community one Community two Community three
10m
T E R N
5m ‘;”’A %
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® P 9 O OO CePdP 00 N NONON )
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AR iE ] mE PAET wia
FERE/ (kg/F)
1096.81 1361.62 1126.56 1345.45 525.63 602.42
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